ABSTRACT
Introduction
The educational experience of American school students is a multifaceted phenomenon that encompasses far more than academic achievement. Other important aspects of the educational experience include daily participation in school as well as students' feelings about their school. These latter are much less studied and thus understood by economists, 1 even though these aspects of the educational experience also have important consequences on drop out rates, delinquency activities and school performance. In particular, economists have been trying to explain education attainment differences between blacks and whites (see, e.g., the recent survey by Neil, 2006) by putting forward the role of peer effects, school quality, neighborhood effects, etc. Less research has been however devoted to explaining education differences within a race and we believe that the "sociological aspects" in education mentioned above can help us in this task. For example, if one controls for different characteristics of the parents (e.g. human capital), the neighborhood (e.g. segregation) and the school quality (e.g. teacher/student ratio, average test scores), one still find different school performances for black and white students. The natural explanation for this is peer effects. For example, Hoxby (2000) find that students are affected by the achievement level of their peers and that peer effects are stronger intra-race. We go further in this direction by trying at a theoretical and empirical level to ascertain the effects of ethnic identity (here choice of same-race friends) on school performances of black and white students.
Ethnic identity is obviously a difficult and complex question. Akerlof and Kranton (2000) define it as a person's sense of self or self image. A person's sense of self or self image is then said to make his or her identity in that "his or her identity is bound to social categories; and individuals identify with people in some categories and differentiate themselves from those in others." (page 720). In other words, self-image, or identity, is associated with the social environment; example of social categories include racial and ethnic designations. Pursuing this idea, Akerlof and Kranton (2002) try to link together identity and schooling. A student's primary motivation is his or her identity and the quality of the school depends on how students fit in a school's social setting. In the context of schools, social categories could be, for example, "jock" and "nerd". In particular, it has been observed that African Americans tend to "choose" to adopt what are termed "oppositional" identities, that is, some actively reject the dominant ethnic (e.g., white) behavioral norms while others totally assimilate to it (see, in particular, Ainsworth-Darnell and Downey, 1998). Studies in the US have found, for example, that African American students in poor areas may be ambivalent about learning standard English and performing well at school because this may be regarded as "acting white" and adopting mainstream identities (Wilson, 1987 , Delpit, 1995 , Fordham and Ogbu, 1986 , Ogbu, 1997 Selod and Zenou, 2006) . In some instances, oppositional identities produce significant economic and social conflicts.
In the present paper, we pursue this line of research by investigating the impact of "identity" on school performance for black and white students. In our model, each adolescent choose the percentage of same-race friends as well as how much effort he or she puts in education. Choosing the percentage of same-race friends is an indication of identity, especially for blacks. Interestingly, we observe in the data that blacks tend to have "oppositional identities" since white students tend to mostly have white friends while blacks have both black and white friends. We show that having a higher percentage of same-race friends has a positive effect of white teenagers' test score while having a negative effect on blacks' test scores. However, the higher the education level of a black teenager's parent, the lower this negative effect, while for whites, it is the reverse. It is thus the combination of the choice of friends and the parent's education that are responsible for the difference in education attainment between students of different races but also between students of the same race. We then bring the model to the data. The main issue in the empirical strategy is that the choice of same-race friends is endogenous. In the theoretical analysis, which explicitly models this choice, the key exogenous mechanism driving the choice of the race of a (black) student's friends is the individual's attachment to his/her culture of origin, referred as the sense of black identity. We translate this framework into the empirical analysis. Firstly, we focus mainly on blacks since, in the model, it is shown that whites' choice of same-race friends is only slightly affected by their identity. Secondly, we undertake a two-stage instrumental variables procedure, where, in the first stage, we estimate the likelihood to have black friends with appropriate instruments (measuring ethnic identity), while, in the second stage, we estimate the impact of choice of same-race friends on school performance, using the predicted values from the first stage estimation.
Our empirical investigation exploits a unique and very detailed data set of friendship networks within US school (the National Longitudinal Study of Adolescent Health), which allows us to construct an objective measure of individuals' attachments to their culture of origin on the basis of the number of same-race friends nominated by each student as his/her best friends. Moreover, the detailed information contained in our data on the ethnicity of the parents (interracial marriage) and on various aspects of religious participation of the adolescent, i.e. religious affiliation, importance of religion, religious service attendance, involvement in church youth groups and fanatical faith attitude (e.g. thinking of being born-again-Christian) provides the appropriate instrumental variables to identify the first step ethnic preferences equation.
In both cases (with and without instruments), we find that the predictions of the model are confirmed by our empirical results. The choice of same-race friends is strongly affected by blacks' ethnic identity as measured by religious activities and interracial marriage. This, in turn, affects school performance in the sense that the higher the percentage of black friends a black adolescent has, the lower the test scores he or she achieves.
The remainder of the paper is structured as follows. The next section exposes the theoretical model, first when the choice of friends is exogenous and, then, when it is endogenous. Section 3 describes the empirical strategy, data and the definition of our key variables and provide some descriptive evidence on ethnic preferences. Sections 4 and 5 present the empirical results, differentiating the direct estimation strategy (section 4) from the two-stage instrumental variable procedure (section 5). Finally, section 6 concludes. All proofs of the theoretical model are relegated to Appendix 1.
Theoretical model
We focus on black and white adolescents. A model in two parts will be proposed. In the first one, we consider the choice of friends as exogenous and we then endogeneize it.
Exogenous choice of friends
There are two groups of individuals, blacks (indexed by j = B) and whites (indexed by j = W ). In this section, there is only one main difference between blacks and whites. We assume that, on average, whites' parents have a higher human capital (or education) level than blacks' parents, i.e.
This is a widely documented fact (see e.g. Neal, 2006) and it is also true in our data (see Table 1 below). The utility for individual i belonging to group j = B, W (referred to as individual ij) is given by:
where y ij the level of school performance (i.e. test score) chosen by individual i (i.e. how much effort he/she puts in his/her studies), k ij is the human capital level of individual ij's parent, and k ij = x ij k −iB + (1 − x ij ) k −iW is the average human capital level of the parents of ij's friends. The latter is a weighted average of the human capital level of the parents of individual ij's black and white friends. In this formulation, 0 ≤ x ij ≤ 1 denotes the percentage of black friends chosen by individual ij, while k −iB and k −iW are respectively the average parents' human capital of the black and white friends of ij (but not of ij himself/herself). We assume that 0 < β < 1 to ensure concavity. Also, for simplicity, we assume that the average parents' human capital of ij's black friends is the same as the average human capital of black parents in the population, i.e. k −iB = k B . We assume the same for ij's white friends, i.e. k −iW = k W . 2 As a result,
One has to notice the difference between y ij and k ij . The former is the effort exerted by the teenager ij when studying, i.e. how much time he/she spends studying, doing his/her homework, etc. In the empirical analysis, we measure y ij by the test score of individual ij assuming that effort and outcome are highly correlated. The later, k ij , is the human capital of ij's parent. Let us now explain in more details this utility function. It has two parts. As in Borjas (1992) , the first part shows the positive impact of the human capital of the parent, k ij , and of parents' friends, k ij on own utility. In particular, the average human capital of the parents of ij's friends has an external effect on the utility function. The second part is the cost of providing effort, which is, as usual, assumed to be increasing and convex.
Each individual ij chooses y ij that maximizes (1) , where k ij is given by (2) . We have the following result.
Proposition 1 Assume that the choice of friends is exogenous and that (H1) holds. Then, (i) the more black teenagers have black friends, the lower their school performance whereas the more white teenagers have white friends the higher their school performance;
(ii) for any individual, black or white, the higher the human capital of their parent and/or the higher the human capital of their parents' friends, the higher their school performance;
(iii) the higher the education level of a black teenager's parent, the lower the negative effect of same-race friends on his/her school performance;
(iv) the higher the education level of a white teenager's parent, the higher the positive effect of same-race friends on his/her school performance.
These results are interesting though easy to understand. The more black adolescents hang up with same-race friends, the more likely their parents' friends have low human capital and thus the lower their education outcome y iB . For whites, it is exactly the contrary since white parents have on average a higher human capital level than black parents. The cross effects described in (iii) and (iv) in Proposition 1 are more subtle. If individual iB's parents are highly educated then the negative effect of having black friends can be reduced. This is because both k iB and k iB have a positive external effect on individual iB's education outcome. Figure 1 illustrates this result by showing the returns to education of having white friends. Once can see that, even if blacks and whites have exactly the same percentage of white friends, which means that the human capital of their parents' friends is the same, i.e. k iB = k iW = k i , white teenagers obtain a higher level of education compared to blacks because the human capital of their parents k iW is greater than that of blacks k iB . In particular, using (17) and (16) in Appendix 1, one can calculate:
which implies that ∆y is increasing in the difference between k iW and k iB . Of course, in our model, we assume that, on average, whites have a higher human capital than blacks, which means that, for some workers, the returns to education can be higher for blacks. Finally, with Figure 1 , one can easily understand the cross-derivative results of parts (iii) and (iv) of Proposition 1. If we rewrite these results in terms of percentage of white friends (instead of same-race friends), then they state that
Thus, a higher parent's human capital will shift upward each curve in Figure 1 so that the returns from having white friends will be even greater. Of course, we can proceed exactly the same way and derive opposite results on the negative returns to education from having black friends.
[Insert F igure 1 here]
Endogenous choice of friends: The two-stage model
Let us now model the choice of friends as a first stage of a two-stage process where adolescents first choose their friends, i.e. x ij , and then their education effort y ij . In terms of notation, e x ij denotes the percentage of same-race friends of individual ij, that is e x iB = x iB for blacks and e x iW = 1− x iW for whites. The second stage is already solved and the outcomes are given by (see equations (17) and (16) in Appendix 1):
for blacks, and
for whites. Let us now describe the first stage where individual ij choose his/her friends x ij . Each individual i belonging to race j = B, W (refers to as individual ij) has the following utility function:
where 0 ≤ e x ij ≤ 1 denotes the percentage of same-race friends chosen by individual ij, d > 0 is a parameter that describes how much teenagers value education, b > 0, and y iB (x iB ) = y * iB and y iW (e x iW ) = y * iW are defined by (3) and (4), respectively. The variable z ij > 0 is a measure of the strength of own identity. For blacks, for example, z iB could capture how important is black identity for individual ij (like for example how involved are the parents or the child in activities that strengthen identity). We will discuss extensively the empirical counterpart of z ij in the empirical analysis below. Observe that, if education attainment did not play any role in this utility function, then a black teenager i would choose e x iB = x iB = z iB /b while a white teenager i would choose e x iW = 1 − x iW = z iW /b. In that case, the higher z iW , the more likely teenagers choose friends of same race.
Quite naturally, we would like to assume that, a priori, (i.e. without any consideration for education attainment), a black and a white adolescent always prefers to interact with friends of the same race. For that to be true, we assume that
which just implies that, if education would not matter, blacks and white teenagers would always choose to have at least fifty percent of same-race friends, i.e. e x iB = x iB > 1/2 and e x iW = 1−x iW > 1/2. The assumption (H2) that, a priori, blacks prefer to interact with blacks while whites prefer whites is well documented in economics (see e.g. Cutler et al., 1999) but also in sociology and psychology where adolescents feel more comfortable around others of their own race (Clark and Ayers, 1988; Hallinan and Tuma, 1979 ). This does not mean that, in equilibrium, each of them will choose to exclusively have friends of the same race but it is just embedded in their preferences.
We first solve each individual's problem separately. Let us first study the case of black adolescents. We have the following notation:
Proposition 2 Assume that (H1) holds. Then,
each black teenager i only chooses friends who are whites, that is x * iB = 0, and his/her education attainment is given by:
which is a positive function of his/her parent's education k iB and the average parent's education of his/her white friends k W .
then there is an interior solution where each black teenager i chooses a mix of black and white friends, i.e. 0 < x
each black teenager i only chooses friends who are blacks, that is x * iB = 1, and his/her education attainment is given by
which is a positive function of his/her parent's education k iB and the average parent's education of his/her black friends k B .
(ii2) If (7) holds, each black teenager i only chooses friends who are whites, that is x * iB = 0, and his/her education attainment is given by (8) .
(ii3) In all other cases, that is when both conditions (9) and (7) do not hold, there is an interior solution where each black teenager i chooses a mix of black and white friends, i.e. 0 < x * iB < 1.
There is a trade off between friends and education. On the one hand, a black adolescent would like to have as many black friends as possible, but, on the other, he/she values education and knows that, on average, whites' parents have a higher education than blacks' parents so that white friends are also valuable. So he/she is choosing the percentage of black and white friends anticipating its impact on education. In case (ii1) where the black teenager chooses to have only black friends, condition (9) holds if z iB (the strength of black identity) is high enough or k iB (the human capital of his/her parent) or d (how much he/she values education) are low enough. This is very intuitive since if a black teenager has a strong identity of being black, or his/her parent is not very educated so that his/her own returns to education are not high, or does not value very much education, then there is no point in having white friends and thus she/he chooses to hang up only with black friends. Of course, his/her education attainment will not be very high but will still depend on the education level of his/her parent and his/her friends' parents. Cases (i1) and (ii2) predict the opposite and the intuition runs exactly the opposite way. If the identity of being black does not matter very much, or if his/her parent is very educated, or he/she values very much education, then having white friends is very important and this black teenager will choose to have only white friends. Finally, all the other cases show that for intermediate values of z iB , k iB and d, black teenagers choose a mixed of black and white friends. This choice is positively affected by z iB and negatively by k iB and d.
In our data set, 3 we find exactly these three behaviors from black adolescents. Figure 2 displays the empirical distribution of teenagers by share of same-race friends for blacks and whites, respec-tively. 4 "If you could find the housing that you would want and like, would you rather live in a neighborhood that is all black; mostly black; half black; half white; or mostly white?" On average, 67 percent of blacks choose either the third or fourth option, meaning that a large fraction of blacks would like to interact with whites (either because they like whites or because they anticipate the positive effects on education and labor market outcomes) but also 33 percent of them would like to interact mostly with blacks.
[Insert F igure 2 here] Figure 3a illustrates one of the possible interior equilibria, i.e. 0 < x * iB < 1. For a black teenager, the increasing curve g(.) indicates the marginal cost (in terms of education) of having black friends while the decreasing line f (.) shows the marginal gain (in terms of identity) of having black friends. The intersection of these two curves gives the optimal choice of percentage of black friends for a black adolescent.
[Insert F igure 3a here]
Let us now focus on white teenagers. We have the following notation:
Proposition 3 Assume that (H1) holds. Then,
then each white teenager i only chooses friends who are whites, i.e. e x * iW = 1 − x * iW = 1, and his/her education attainment is given by:
which is a positive function of his/her parent's education k iW and the average parent's education of his/her white friends k W .
then each white teenager i chooses a mix of white and black friends, i.e. 0 < e x (i2)
iW > max {1/2, z iW /b}, implying that he/she has more than 50 percent of white friends.
then each white teenager i chooses a mix of white and black friends, i.e. 0 < e x (i3)
iW , implying that he/she has more than 50 percent of white friends.
(ii) If z iW ≥ b, each white teenager i only chooses friends who are whites, that is e
This result is quite intuitive. Indeed, if z iW ≥ b, whites a priori prefer to have only white friends and since, on average, the parents of these white friends have a higher education level than black parents, then whites will never choose to have black friends. If, on the contrary,
then whites have less extreme preferences and may, in some cases, choose a mix of black and white friends, but always more than 50 percent of white friends. These cases are when education is not very valued and/or parents are not very educated. This is quite realistic since, in our data set, most white adolescents have white friends but some still have black friends. Indeed, Figure 2 shows that 65 percent of white pupils have more than 80 percent of same-race friends. Not surprisingly, we also find that the higher the human capital of iW 's parents and his/her parents' friends, the higher his/her education attainment. These are the standard positive externalities in the education process highlighted for example in Borjas (1992) . Figure 3b illustrates one of the possible interior equilibria, i.e. 0 < x * iW < 1, when
[Insert F igure 3b here]
Let us study the properties of each optimal choice by doing a simple comparative statics analysis. We focus on blacks since the analysis is similar for whites.
Proposition 4 Assume that (H1) holds and assume that there is an interior solution for a black teenager i denoted by 0 < x iB < 1. Then, the higher z iB (the strength of black identity) or the lower k iB (the human capital of the parent) or the lower d (the taste for education), the higher the percentage of black friends and the lower the educational achievement y * iB . Also, if z iB is not too high or d is large enough, then the higher the education level of a black teenager's parent, the lower the positive effect of z iB on x * iB the percentage of same-race friends. Concerning the cross-derivative
, the sign is indeterminate.
Firstly, and not surprisingly, we are able to show that a higher human capital of the parent or a higher taste for education lead to a higher educational attainment. The new result here is the fact that z iB , the strength of black identity, has a negative impact on y * iB , the educational attainment of a black adolescent. Indeed, the more a black teenager think that his/her black identity is important, the more he/she will choose black friends, the lower will be his/her educational achievement because of the peer group effect of the human capital of the parents of his/her friends. What it is crucial here is that z iB does not affect directly education y * iB , but only indirectly through the choice of black friends x * iB , that is:
and this effect is negative because
Secondly, the other interesting result is the cross effect of
. Indeed, as in the case of exogenous x iB , one would like to know the impact of k iB on the negative effect of z iB on y * iB . Intuitively, we would think that the higher the human capital of iB's parent, the lower the negative impact of identity on education achievement. But because there are many effects in the theoretical model (indeed there are both direct and indirect effects of k iB on ∂y * iB /∂z iB ), the sign is indeterminate. We will evaluate this impact in the empirical analysis and see which sign prevails.
We have determined the optimal choice of a black and a white teenager. It is quite natural now to ask if these choices are compatible in equilibrium. This is a difficult question and we provide an example where this is true. There are N B blacks and N W whites, with N = N B + N W . We focus on a symmetric equilibrium where all blacks make the same choice x * iB = x * B and y * iB = y * B ∀i = 1, ..., N B and all whites also make the same choice x * iW = x * W and y * iW = y * W ∀i = 1, ..., N W . This is the case when all blacks' (whites') parents have the same human human capital k iB = k B (k iW = k W ) and all black (white) teenagers have the same sense of identity z iB = z B (z iW = z W ). At the aggregate level, it is however very difficult to write a condition that guarantees that the different choice of friends are compatible because one has to keep tract of all the relationships. One could in principle derive an explicit network model (as in Jackson, 2006) where all friend relationships are explicitly modelled and reciprocal (undirected graph). In that case, by definition, all choices will be mutually consistent. But this would be extremely complicated and beyond the scope of this paper. We can however illustrate when our equilibrium concept works using a very simple example of a network where each individual has three friends and N B = N W = 3. In Figure  4 , each black individual B has two black friends and one white friend, i.e. x * iB = 2/3, while each white individual W has two white friends and one black friend, i.e. x * iW = 1 − e x * iW = 1/3. In that case, the equilibrium is symmetric and a simple condition that guarantees that friend choices are mutually consistent is: x * B + x * W = 1, which means that the percentage of black friends chosen by blacks and whites has to sum to one. But this condition cannot be generalized to more general settings, unless extreme assumptions are adopted. To conclude, as long as whites do not have extreme choices, that is for some parameter values, they choose to have black friends (which is true in cases (i2) and (i3) in Proposition 3), then it is reasonable to assume that one can always write a condition that guarantees that these choices of friends of blacks and whites are compatible with each other.
The aim of the theoretical section was to provide the main mechanisms that explain how the choice of same-race friends affects educational outcomes of black and white students. Let us now test this model.
[Insert F igure 4 here] 3 Empirical strategy and data Empirical strategy We proceed in two steps. In the first one, as in section 2.1, we consider the choice of friends as exogenous and thus test directly the impact of "choice of friends of same race", e x ij , on educational outcomes of black and white teenagers, y * ij . We also test the cross effects
. In short, we test the results of Proposition 1. To be more precise, we consider the following econometric equation, which is a linear reduced form of equations (3) and (4) for blacks and whites, respectively: 5,6
(Model 1) where, as in the theoretical model, the dependent variable, y ij , is educational achievement of individual ij, e x ij is the percentage of same-race friends for individual ij, that is e x ij = x iB for blacks and e x ij = 1 − x iW for whites, k ij denotes the human capital level of individual ij's parent, k ij is the average human capital level of individual ij's friends' parent, v k ij (for k = 1, ..., K) is a set of K control variables containing an extensive number of individual, network, family, school and residential neighborhood characteristics, and, finally, ε i is a white noise error term. The exact empirical counterpart of each target variable is discussed in the next section. A precise description of all the control variables is contained in Appendix 2. 7 Following the model, the predicted signs for α 1B , α 2B , α 3B and α 4B are respectively negative, positive, positive and negative, and the predicted signs for α 1W , α 2W , α 3W and α 4W are respectively positive, positive, positive and positive. 8 Let us now analyze the second step of our empirical analysis. As in section 2.2, we will not anymore consider the choice of friends as exogenous. From an empirical point of view, it is clear that there is an endogeneity problem when one wants to evaluate the impact of e x * ij on y * ij . We tackle this issue using a two-stage instrumental variables strategy, which is theoretically modelled in Section 2.2 and also supported by the descriptive evidence of our sample. We obtain a striking match between theoretical model, descriptive statistics, empirical strategy and estimation results. First, because of Proposition 3 and Figure 2 , where it is shown that in most cases white adolescents tend to have mostly white friends, we focus only on the choices of black teenagers and thus test Propositions 2 and 4. Second, the theoretical model provides an instrument for e x ij , which is the strength of black identity, z iB (we will discuss its empirical counterpart in the next section). Indeed, as showed by (13), z iB directly affects e x * iB but affects y * iB only through e x * iB . So, in order to test Propositions 3 and 4, our two-stage instrumental variables procedure will be as follows. In the first stage, we estimate the likelihood to have black friends with appropriate instruments, i.e., we estimate the impact of z iB on e x * iB . In the second stage, we estimate Model 1 using the predicted values of x * iB from the first stage estimation instead of the e x iB itself. The predicted signs should be as in Proposition 4. Indeed, in the first stage, we should observe a positive and significant impact of z iB on e x * iB while, in the second stage, we should have the same predicted signs as in Model 1 for blacks.
Data and definition of the variables Our data source is the National Longitudinal Survey of Adolescent Health (AddHealth), containing detailed information on a nationally representative sample of 90,118 pupils in roughly 130 private and public schools, entering grades 7-12 in the 1994-1995 school year. The large sample size allows to conduct empirical investigations on black and white pupils. The richness of information on family background, school quality and area of residence is essential in our context, since pupils' percentage of same-race friends may proxy for unobservable family, school or neighborhood characteristics. 9 AddHealth contains unique information on friendship association in the school. It is based on actual friends nominations. All students were asked to list their best friends (up to five for each sex), and it is possible to assemble the characteristics for each friend. We exploit this feature of the dataset to derive the share of same-race aim at controlling for school and neighborhood segregation effects. In other words, we want to exclude the possibility that the estimated coefficient on our target variable, i.e. percentage of same-race friends, only reflects segregation effects. 8 More preciselly, the impact of say, x ij on y ij is ∂y ij ∂ x ij = α 1j + α 4j k ij . It will be evaluated at the sample average of kij.
9 For a detailed description of survey and data see the AddHealth website http://www.cpc.unc.edu/projects/addhealth. 13 friends each student actually nominates as best friends. 10 This will be the empirical counterpart of e x ij , for both blacks and whites. Concerning y ij , the individual's school performance, we use the available information on the grade achieved by each student in mathematics, history and social studies and science. 11 On the basis of these scores and adopting the standard approach in the sociological literature, a school performance index is calculated for each respondent. The mean is 2.45 and the standard deviation is equal to 2.23. The value of the Crombach-α, which is equal to 0.84 (0 ≤ α ≤ 1), points to the good quality of the derived indicator. The index is then normalized to be between 0 and 1. 12 The other key variable in the theoretical model is parent's education, k ij and k ij . The AddHealth contain information about the schooling of the (biological or non-biological) parent who is living with the child, distinguishing between "never went to school", "not graduate from high school", "high school graduate", "graduated from college or a university", "professional training beyond a four-year college". We use this information, considering only the education of the father if both parents are in the household. 13 Table 1 reports descriptive statistics of our key variables. Differences of mean values between races are always statistically significant. It appears that whites are less open towards interracial contacts than blacks. The average white student has almost 85 percent of white friends whereas the average black has less than 60 percent black friends (with considerable variations around this average value). Looking at the inter-race differences in academic performance and parental education, not surprisingly, blacks perform on average worse at school than whites and have lower educated parents.
[Insert T able 1 here] 10 Clearly, we do not consider the absolute number of same-race friends but the percentage in total number of nominations to avoid problems arising from the presence of unobserved factors (such as wearing particular clothes or having special eletronic gadgets) that might induce a teenager to be more popular among her/his same-race (or different race) peers regardless ethnic preferences. 11 They range from D or lower to A, the highest grade, and are re-coded 1 to 4. 12 The analysis presented in this paper has also been performed separately on each discipline. The results on our target variables remain qualitatively roughly unchanged. 13 The schooling of the parent is coded as 1=never went to school, 2= not graduate from high school, 3= high school graduate, 4=graduated from college or a university, 5= professional training beyond a four-year college. We also performed an alternative analysis splitting our sample of students in five groups according to the education level of the parents, and then estimating each model for each sub-sample separately. The results remain qualitatively unchanged.
14 Table 2 reports the estimation results of Model 1 on our target coefficients, α 1j , α 2j , α 3j and α 4j for both blacks and whites. 14 Their estimated coefficients are all statistically significant for both whites and blacks, providing evidence of the importance of ethnic preferences (in choosing friends) and parental education in shaping students' academic performance. Evaluating the impacts of e x ij and k ij on y ij at the sample averages of the variables for the two groups, we find that their signs are exactly the ones predicted by the theoretical model as exposed in (i) and (ii) in Proposition 1. In particular,
, which means that for blacks, the higher their percentage of black friends, the lower their schooling performance while we have exactly the reverse for white pupils. Observe that this implies that the inter-race difference in terms of schooling achievement is an increasing function of ethnic identity (as measure by the percentage of same-race friends). In other words, looking across races, holding all the control variables constant, the more individuals conform to their group norm, the larger are the inter-race differences in terms of academic performance. Interestingly, looking at the magnitude of the estimated coefficients, in terms of standard deviations, the effect (in absolute value) of same race friends on school performance is similar for blacks and whites, with the impact being slightly more potent in the former group. Indeed, raising the percentage of black friends of a black pupil by a standard deviation would decrease his/her academic performance by roughly 14 percent of a standard deviation, whereas a standard deviation increase in the percentage of white friends of a white pupil would increase his/her academic performance by roughly 11 percent. Regarding parental education, the effect in standard deviations is instead roughly double for blacks than for whites. A standard deviation increase in parental education for a black guy would produce some 40 percent of a standard deviation increase in school performance, while this effect drops to roughly 20 percent for whites.
[Insert T able 2 here]
Let us now investigate the cross effects. We are mainly interested in α 4j = Table 2 also shows that this estimated coefficient is statistically significant for both whites and blacks. They also have the predicted signs showed in results (iii) and (iv) in Proposition 1, that is α 4B < 0 and α 4W > 0. This shows that the impact of a pupil's ethnic identity on schooling is in fact influenced by the teenager's parental education. Specifically, we find that, for whites, the effect of same-race friends on schooling is an increasing function of parental education, i.e. the more the parents are educated, the higher the influence of ethnic identity on schooling. On the contrary, for blacks, the negative effect of ethnic identity on schooling is a decreasing function of parental education, i.e. the more the parents are educated, the lower (in absolute value) is the influence of same-race friends on schooling. One way to interpret this result in light of the theoretical model is that the attachment of black children to their culture of origin is higher the less educated the parents.
All these results provide evidence on the importance of ethnic preferences in explaining the inter-race achievement gap. Of course, as already discussed above, the choice of same-race friends is an endogenous variable and should be dealt with adequately. This is what is done in the next section.
Empirical results: Endogenous choice of friends
We would like now to test Propositions 3 and 4.
To find appropriate instruments to identify the preferences equations expressed by (5) is a difficult task. In the theoretical model, the key exogenous mechanism driving the choice of the race of a (black) student's friends is the individual's attachment to his/her culture of origin, referred as the sense of black identity, z iB . We thus would like to measure ethnic identity. We exploit the detailed information provided in our data on the ethnicity of the parents (interracial marriage) 15 and on various aspects of religious participation of the adolescent, i.e. religious affiliation, importance of religion, religious service attendance, involvement in church youth groups and fanatical faith attitude (e.g. thinking of being born-again-Christian). Appendix 1 gives a precise definition of these instrumental variables. Table 3 provides their descriptive statistics in our sample.
[Insert T able 3 here]
The choice of the instruments is grounded on the following reasons. First, interracial marriage is typically considered as a sign of inclination toward cultural assimilation, especially for African Americans (see, in particular, Aldridge, 1978; Qian, 1999; Meng and Gregory, 2005; Tucker and Mitchell-Kernan, 1990; Zebroski, 1999) . Indeed, children of parents with homogamy marriage are in general less exposed to interracial contacts, thus having a higher percentage of same race friends. The ethnicity of the parents should not, however, directly influence the education attainment of the children, nor it is caused by this variable. Interestingly, in our data set, nearly 20 percent of black pupils have one of his/her parent who is not black (see Table 3 ).
Second, regarding the other set of instruments, racial differences in religious affiliation and participation in the United States are well-documented (Gallup and Castelli, 1989) . It is also wellestablished that religion activities have an important impact of black's sense of identity. Indeed, the black church is the anchoring institution in the African American community (Lincoln and Mamiya, 1990; Myrdal, 1944) . The church acts simultaneously as a school, a benevolent society, a political organization, a spiritual base, etc. As one of the few institutions owned and operated by African Americans, the church is often the center of activity in black community. In particular, the black church has a documented tradition of involvement in extra religious civic and political activities (Findlay, 1993; Harris, 1994) . Black churches are significantly more likely than white congregations to participate in civil rights activities. Lincoln and Mamiya (1990) find that 90 percent of the clergy approved of their clerical peers' taking part in protest marches on civil right issues. Using the data from the 1979-1980 national Survey of Black Americans, Ellison (1993) show that participation in church communities fosters positive self-perception of blackness through the interpersonal supportiveness and positive reflected appraisals of coreligionsists. Using data from more than three years of ethnographic research in Groveland, an African American neighborhood in Chicago, Pattillo-McCoy (1999) founds that the black church provides a cultural blueprint for civic life in the neighborhood and shows the power of church rituals as cultural tools for facilitating local organizing and invigorating activism among African American.
Using the same data base employed in this paper (Add Health data), Smith et al. (2002) provide a detailed picture of the religious lives of adolescent in the US. Among their finding, they show that African-American adolescents have the highest rates of church attendance, and they tend to cluster in specific religious groups (e.g. African methodist, Holiness, Islam, Jehovah's witness, Baptist). In addition, the followers of some of these traditions (e.g. African methodist, Holiness) are for the large majority blacks. Table 3 documents that almost 40% of the black students in our sample are African methodists or follow the Islam or Holiness religions. Therefore, variations in the religious behavior across black teenagers might be related to variations in the percentage of same-race friends, given that, e.g., a high participation in religious youth groups certainly increase the sense of black identity and the probability to meet same-race fellows if the religious tradition is one of those mainly followed by blacks. However, religious affiliation or participation should not influence the student' school performance nor they are determined by this variable. In other words, it is reasonable to think that the chosen instruments do not affect the teenagers' school performance other than through peers effects stemming from the choice of same-race friends.
Thus, our empirical analysis proceeds as follows. In the first stage, we model the percentage of black friends as a function of a set of traditional variables that might affect this choice and the instruments capturing the individual attachment to the race-group, i.e. the sense of black identity, z iB , in the theoretical model. The predicted levels of percentage of same-race black friends are then used in the second stage model (Model 1), which includes all the controls of the first step model with the exclusion of the variables acting as instruments. Using a likelihood ratio test, we find that we cannot reject the hypothesis that the chosen exclusion restrictions are valid. This offers a statistical support to the validity of the chosen instruments.
First stage:
What determines the choice of same-race friends? Table 4 presents the results from the first-stage estimation. All the estimated coefficients of the instruments, in terms of both ethnicity of the parents and religious activities, behave as expected and are statistically significant at all conventional levels of significance. For example, having a parent of a different race leads black teenagers to assimilate more to the white culture by choosing more white friends, and the effect is large in magnitude (the share of black friends decreases by roughly 25 percent). On the contrary, any religious activity tends to strengthen the sense of black identity by inducing black teenagers to choose more black best friends. In particular, being a disciple of African methodist, Holiness or Islam religions increases the percentage of black friends by almost 40 percent. All of this is consistent with the results in the sociological literature mentioned above that show that participation in religious activities and homogamy marriage are a clear indication of black identity.
[Insert T able 4 here]
Second stage: What are the effects on education?
The results from our instrumental variable education regression are given in Table 5 (second stage). As stated above, the willingness of blacks to interact with blacks captures to some extent the black identity. The question then is whether there is a negative externality from not associating with the majority group in term of education outcome, here measured as test scores. This is indeed what is found since there is a penalty of choosing black friends. Increasing the percentage of black friends of a black pupil by a standard deviation would decrease his/her academic performance by roughly 13 percent of a standard deviation. Interestingly, the results remain qualitatively unchanged with respect to those presented in Table 2 for the non-instrumental variables estimates. Thus, having an identity that is closely tied to one's ethnic group does generate an education penalty.
[Insert T able 5 here]
Conclusion
Friendships are complex social relationships. The study of interethnic and interracial interactions and relationships among youth, also called intergroup relations, has become a critical, complex, and challenging field in recent years, especially in sociology. This is obviously a crucial question since it deals with identity. There is a consensus in psychology and sociology that the first influences on a child's identity formation -how the child comes to see himself or herself as a member of one or several racial, ethnic, cultural, and religious groups-occurs at home and in the context of family. Most significant at the earliest stages are parents and their values, specifically how they deal with issues of race, in deeds and in words. Also important is the community in which the child lives, and the messages the child encounters; later on, peers, teachers, school officials, and community leaders have significant influence.
In the present paper, we endeavour to analyze the impact of youth racial friendships on school performance, accounting for the influence of parental inputs. For that, we develop and test a model where black and white adolescents choose the percentage of same-race friends as well as their education effort. We find that choosing black friends has a negative impact on blacks' test scores while choosing white friends has a positive impact on both blacks' and whites' test scores. The negative effect of black friends is mitigated by parents' education while the positive effect of white friends is amplified by parents' education. Though one needs to be cautious in this type of analysis, our results do reveal that there is an education penalty associated with such extreme identities. These effects are evident when we control for the endogeneity of ethnic preferences (black identity).
Interestingly, using data from the National Educational Longitudinal Study, Cheng and Starks (2002) found that African American parents tend to hold higher educational aspirations for their children than do white parents, but the relative influence of African American fathers on students' education expectation are smaller than those of their white counterparts. Also, with the same data set, Ainsworth-Darnell and Downey (1998) found that African-American friendship groups were more proschool and more admiring of academic achievers than were friendship groups of other races. These findings may relate to those of Clark and Ayers (1988), who found that whites' friendships were matched more closely on academic achievement, while African Americans' friendships were matched more closely on achievement-oriented aspects of personality. Clearly, this issue is controversial and it is difficult to draw clear conclusion. In the present research, even if we could not disentangle all the elements of identity and its impact on education, we could however sort out some of its thicker threads.
Appendix 1: Proofs of Propositions of the Theoretical Model
Proof of Proposition 1: The program of each individual ij is:
The first order condition of this problem gives:
where k ij is defined by (2) . The second order condition is determined by:
and is always satisfied since
Let us now analyze the optimal choice of individual ij. Using (14), we have:
Let us now focus on whites. Equation (15) can be written as:
where e x iW = 1 − x iW is the number of white friends of individual ij. Thus
This is positive because of (H1) and the fact that β 1 < 1. Moreover, we have:
Let us now focus on blacks. Equation (15) can be written as:
By differentiating this equation, we obtain:
This is negative because of (H1) and the fact that β 1 < 1. Moreover, we have:
Proof of Proposition 2: Let us solve the first stage of this model. Each teenager ij solves the following program respectively:
where e x ij is the percentage of same-race friends, that is: e x iB = x iB and e x iW = 1 − x iW and k ij is determined by (2) and given by:
for blacks and
for whites. We have:
Let us now solve the first-order condition:
where 1 B = −1 and 1 W = 1. The second order conditions (SOCs) is given by:
For blacks, the SOC is always satisfied because 0 < β 1 < 1. For whites, we assume that b is large enough for the SOC to be satisfied, that is:
Let us solve the problem of an adolescent ij. Solving (21) and using (19) and (20) lead to the following first order condition:
Let us now solve the problem of a black adolescent. The first order condition is given by (23) . Let us have the following notations:
where K B is defined by:
with
and where
Thus, solving (23) is like solving the following equation:
We have:
Furthermore, we have:
We have the following straightforward result (observe that f B (1) < 0 when
Lemma 1 Assume that (H1) holds. For black adolescents, we have:
(ii) Assume that
Proposition 2 is the equivalent of this Lemma using the values in (29) and (30) . Let us now characterize the case for which x * iB = 1 (i.e. when (9) holds). Using (3), we have:
and it is easy to see that
Let us then characterize the case for which x * iB = 0 (i.e. when (7) holds). Using (3), we have:
Proof of Proposition 3: Let us now solve the choice of a white teenager. The first order condition is given by (23) that we rewrite as:
where
We have the following notations:
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where K W is defined by:
and
Thus, solving (31) is like solving the following equation:
Furthermore,
We have the following straightforward result (observe that f W (0) < 0 when
Lemma 2 Assume that (H1) holds. Then, for white adolescents, we have:
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> 0 and thus e x * iW = 1. This is case (ii). Now, when 1 2 < z iW b < 1, two cases may arise. First, for 0 < e x iW ≤ 1/2, z iW − be x iW ≥ 0 and thus e x * iW = 1. As a result, it has to be that e x iW > 1/2 to have an interior solution. Now, for e x iW > 1/2, z iW − be x iW R 0. In order to have an interior solution, it has to be that z iW − be x iW < 0, which is equivalent to e x iW > z iW /b. As a result, there will be an interior solution if and only if e x iW > max {1/2, z iW /b}. Now solving the different values of f W (.) and g W (.) gives the results in cases (i1), (i2) and (i3).
Finally, Proposition 3 is the equivalent of this Lemma using the values in (38) and (39).
Proof of Proposition 4:
Let us characterize the interior solution for blacks for which 0 < x * iB < 1 (i.e. when both (9) and (7) do not hold). Figure 3a illustrates an interior equilibrium for case (ii) in Lemma 1, that is when
In the case of an interior solution, x * iB is implicitly defined by (23) or equivalently by:
where f B (x iB ) and g B (x iB ) are respectively defined by (24) and (27) .We can perform some comparative statics exercise. By totally differentiating (23) and using the implicit function theorem, we obtain:
where (26) . By further differentiating either (42) or (43), we obtain:
Thus the sign of
is the same as the sign of
we are now looking at the sign of
So now the sign of ∂ 2 x iB ∂z iB ∂k iB is the same as the sign of
We would like to show that ∂ 2 x iB ∂z iB ∂k iB < 0 ⇔ (2β 1 − 3)
This is true if:
(1 − β 1 ) dβ 1/(2−β 1 ) 1 -mean values and standard errors (in parentheses) are reported -t−tests for differences in means are performed.
All differences of mean values are statistically significant at the 1% level. * We use a dummy variable taking value of one if the parent is at least graduated from college and zero otherwise. -mean values and standard errors (in parentheses) are reported 
